
April 2, 1947. 

Dear LurAa- , 

Your manuscrrlpt arrived *his morni&, and B have read It ~ncw 

qulakly. Allow me to offer my 0engratuBations an a well-wrftCen and 

very usel”u1 paper. X have -mm csmmmts whloh are provoked by the 

paper, but arc net intended as oriticisms sf it, oxcrept that 

in the bibllegraphy, references 91 &d 92 shsuld be interohanged if 

the text is ts remain unaltered. Yeu~ may have everlooked this in 

oerraoting proof. 

The phenomenon ef phsse variation deserves some genetic interpretit- 

Wan. In Salmonella, the eltwnatcs phases may b+ oontrellsd by the 

inter-mutable allslomorphic sttites of a sing3.e gene, but in addition 

the composftien ef eaoh phase oan be &tered aeparatuly, presumahlr 

by mutational 3.0~s. The phenemenen probably oannet be elucidates without 

recomblnatisnal i3;nalysis. 

AS to the mechanism sf 'DauermedlP&xM.ens' 9 think the recent work 

ef Kimball QXX acquirrd rasiatiinoe to, antibsdy in Parameoium is the 

olearcst answer, and may be Eenerally anpliaabla.Wowever, one should 

net exptot t@ find raridanor fsr oytoplasmic ayetems in studies on 

mutational varaations for this reason. Variation controlled by gene 

mutiaLfon will occur fellowing a single discrete act: gene mutation, 

Cytaplasmio variation would demand the simulMnaaus occurrenoe of 

many tmutations~ if the entire set ef plasmagenes is to be altered. If 

would appear mere prafitabla to investigate natural groups which have 

been ganetloally isolated from ene &other for evolutionarily sfgnifi- 

cant pQriQd& The only excsept-ions are when differential grsvth rates 
of cells and plasmagenes can be established. 



Pinally, I would suggest that the oredit for the first clearcut (i;lbeit 
is 

unsuccessful) genetic approach to bacterial gene reoombination be 
i : ; 

given to Sherman and Wing, 06 whose work-Gowen and Ijincoln's is 

essentially designed. 

Thak yeu for your very kind treatment of our work in this laboratory. 

In answer te yeux question as to the multiplicatien af the'sporophyte' 

there is evidence suggesting that the sporophyte undergoes immediixte 

reductien, 
)."> 

and is certainly not caTable of prologad proliferation. 
f, 

This evidence is based cm the fact that the zygote can be made to occur 

in agar (i.e. the .mutants are grown sq~rr separately? washed and mixed 

ilmmedi~itcly before plating) so thLzt ~11 the prototroy?h recoxnbinmts 

originating from a given fusion will be loozrlized, in the SLUM same 

colony. The hsmogen$ety of such colonies with respect to the segregation 

of Lao and V has been studied; only a small gage of the colonies ii:e 

not essentially homocaneous, and contain different segregation types; 

the possibilities ef accidental contaminstion with this frequency 8re 

such that no definite conclusion cab. be drawn; a similar result would 

also be anticipated if there were four viable IINI preducts of meiasqs 

as in spermatogenssis. The questisn will h;lve ta be restudied under 

cenditions such that contamination can be minimized. (Conceivably, also 

the protetroph is gn exceedingly rare reoombination type, so that only 

a small fraction ef segregants will be ef this t,ypa, anr! the chances for 

2 'sporophytas * derived frsm the same zygote giving pretotrophs small; 

this is not likely.) 

Just noticed: I think your account ef Beivinls work is slig&tly in 

error; according to his reprints md correspondence, transformation 

to C2-S is net acoomplishrd; either Cl-R pr C2-R can be transformed te 

Cl-S, however. Bis werk is summarized in an additional reference: 

Wta Helvetica Chim, P9:1338 2946. The olaim that an enzymatic change is 

transformed is subject to qxxlification, aa he has written subseqpently 

that the same change may occur spontaneously, 



I hope that you will not take amiss these unsolicited oomments; please 

regard them as 'peripatetic ruminations,' 

You mentioned the development of a methsd for enumerat@ the 

'lethal gene loci 1 in phage: permit me to guess what it is: to study 

the ratio of plaques tcs the number of irradiated phage particles 

absorbed per bacterium in the T244 system. JMmmg,XJ@$a The frerluency 

of 'recsmbination# types ) in mixed infected bacteria being known or 

1005, each two-particle infection will yield a plaque unless there is 

a lethal mut:I$ion cmmnon to both of them. Or, altern~tivaly th mei;;rsure 

the dose of radiation-that is necessary te block out all the loci of 
I 'I 

one phage type as determined by the failure to recover recombinants 

when infections mixed with another marked type arc studied. 

Thank you for the cartocn which you enclosed with the manuscript. 

It would be too simple to counter all criticism, however, with this 

type of defense; I hhve not heard too much of it at any rste, ;*ld mostly 

it iS justified. 

I+11 send the m:s;lluscript back shortly, after I've hiid ;ri change to 

study it more carefully. 

Yeurs sincerely, 

~ouhua Tcderberg, 
1 2 
,. : .e- 


